Application No. 10/501,987 

Reply to Office Action of November 23, 2005 



AMENDMENTS TO THE DRAWINGS 

The attached sheet of drawings includes changes to Fig. 3. This sheet, which includes 
Fig. 3, replaces the original sheet including Fig. 3. 

Attached: Replacement Sheet 
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Application No. 10/501,987 

Reply to Office Action of November 23, 2005 

SUPPORT FOR THE AMENDMENT 

This Amendment cancels Claim 2; amends Claims 1 and 22; and amends Fig. 3. 

Support for the amendments is found in the specification and claims as originally filed. In 

particular, support for Claim 1 is found in canceled Claim 2 and in the specification at [0024] 

and Fig. IB. Support for Claim 22 is found in the specification at least at [0042]. Support for 

Fig. 3 is foxmd in the specification at least at [0033]. No new matter would be introduced by 

entry of these amendments. 

Upon entry of these amendments. Claims 1 and 3-39 will be pending in this 

application. Claims 1 and 22 are independent. 

REQUEST FOR RECONSIDERATION 

Applicants respectfully request entry of the foregoing and reexamination and 
reconsideration of the application, as amended, in light of the remarks that follow. 

Applicants thank the Examiner for the courtesies extended to their representative 
during the January 11, 2006 personal interview. 

As discussed at the personal interview, there is a trend in the semiconductor industry 
towards replacing gates of doped polysilicon with metal gates. Candidate metal gates include 
Ni-containing materials. However, conventional plasma etching of Ni-containing materials 
using halogen-based chemistry is difficult. Specification at [0003]-[0005]. 

The present invention provides a method of plasma etching Ni-containing materials 
using a plasma formed from a carbonyl gas (e.g., CO, CO2) and a hydrogen halide (HX). 

Claims 1, 15, 22-26 and 29-39 are rejected under 35 U.S.C. §102(b) over U.S. Patent 
No. 6,156,666 (" Tokushima "). In addition. Claims 1-2, 4, 22 and 29-39 are rejected under 35 
U.S.C. §102(b) over JP 02-088782 ("Hitachi")- Claims 1, 15, 22-23 and 25 are rejected under 
35 U.S.C. §102(b) over the Derwent abstract 1976-26963X of JP 51022637 ("Fujitsu"). 
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Claims 1, 12, 22-27 and 29-39 are rejected under 35 U.S.C. §102(b) over JP 2000322710 
(" Mashita "). Claims 1, 13-15, 22 and 29-39 are rejected under 35 U.S.C. §102(a) over U.S. 
Patent No. 6,225,202 (" Gupta "). Claims 3, 5, 7, 9, 1 1, 13-16, 18, 20 and 23-28 are rejected 
under 35 U.S.C. §103(a) over Hitachi . Claims 6, 8, 10, 17, 19 and 21 are rejected under 35 
U.S.C. §103(a) over Hitachi over Fujitsu . Claims 23-28 are rejected under 35 U.S.C. §103(a) 
over Gupta . 

Claim 2 is rejected only over Hitachi . Claim 2 is canceled and incorporated into 
independent Claim 1 . 

As shown in the attached three different English-language abstracts, Hitachi discloses 
a cermet substrate 3 containing TiC, Co, Ni and WC. The term "cermet" can be defined as ^*a 
material consisting of processed ceramic particles bonded with metal". The American 
Heritage College Dictionarv. 3d edition, page 229 (copy attached). Hitachi discloses that the 
Ni containing binder on the surface of the cermet substrate 3 is etched by a plasma containing 
at least one of carbon monoxide, water and gaseous hydrogen halides prior to depositing a 
diamond film. 

However, Hitachi fails to suggest the independent Claim 1 limitations of "providing a 
nickel-containing layer overlying a substrate; . . . etching said nickel-containing layer by 
exposing said nickel-containing layer to said plasma, wherein said process gas . . . etches 
completely through a portion of said nickel-containing layer to said substrate". 

Thus, the prior art rejection of independent Claim 1 should be withdrawn. 



L. 
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Tokoshima discloses a method of dry etching nickel film by means of plasma of an 
etching gas, including at least one of CO and CO2, in an apparatus containing a magnetic 
field generator for magnetically capturing nickel. Tokoshima at abstract; column 5, lines 8-9. 
Tokoshima discloses that the magnetic field generator is a permanent magnet having N and S 
poles. Tokoshima at column 11, lines 57-58. 

However, Tokoshima . and the other cited prior art, fails to suggest the limitation of 
independent Claim 22 of a "plasma processing system comprising: a process chamber; a gas 
injection system . . .; a plasma source . . .; a substrate holder . . .; a mechanically or electrically 
rotating DC magnetic field system; and a controller that controls said plasma processing 
system and said magnetic field system". 

Thus, the prior art rejection of independent Claim 22 should be withdrawn. 

Li view of the foregoing amendments and remarks. Applicants respectfully submit 
that the application is in condition for allowance. Applicants respectfully request favorable 
consideration and prompt allowance of the application. 
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Should the Examiner beUeve that anything further is necessary in order to place the 
appHcation in even better condition for allowance, the Examiner is invited to contact 
Applicants' undersigned attorney at the telephone number listed below. 



Attached: 

Replacement Sheet for Fig. 3 

Three different English-language abstracts of JP 02-088782 (" Hitachi ") 
The American Heritage College Dictionarv, 3d edition , page 229 

Customer Number 



Respectfully submitted. 
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Registration No. 40,211 



22850 



Tel: (703)413-3000 
Fax: (703)413-2220 
(OSMMN 06/04) 
CPU/rac 



12 



«. The commander of a 
OFr, < Lat. centuriO, 
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fat- or wax-based solid, 
.>d to the skin. . [Lat. ce- 




tdtum < ceratusy p.part. of cerare, to cover with wax < cira^ 
'wax; akin to Gk. keros.] 

.>;^rat'«ed (sir'a'tid) adj. 1. Coated with wax or resin. 2. Hav- 
^^jng^a^ccrc: a cerated beak. [< Lat. cerdtus. See ctrate.] 
ii^io^^pref. Var. of kerato-. 

i^j^rat-ordus (s^-rit'a-dss) pi. -dus»es. 1. Any of various 
^'fXtiirictMungfishcs of the genus Ceratodus, of the Triassic and 
^^fctaapiis periods. 2. See barramunda. [NLat. Ceratodus, 
^rius roame : Gk. keras, kerat-, horn; see ker-^* ■¥ Gk. 
^^^'<k/otfsi itooth; see dent-*.] 
^i9fra»told.(sir'3-toid') adj. Similar to a horn; hornlike. 
^^lft»l)er.»US (sur' bar-as) n. Ck. & Rom. Myth. A three-headed 
^iogCguarding Hades. — Cer'ber-e'an (sur'ba-re'an) adj. 
[{|t'<=3r?ira (sar-kar'e-s) n., pi. -l-ae {-e-e') or -i»as. The par- 
^^iiil tic larva of a trcmatode worm, having a tail that disappears 
^^jiii -the' aduh stage. (NLat. : Gk. kerkos, tail + -aria, fem. of 
^^l^t.T^ri?^, -ary.] — cer»carM«al tf^^^ 



-ary., 

J0f»a^^(siiifk9s, kcr'-) w., pi cefcl (sur'si, -kJ, ker'ke). Ei- 
^Jthcriof iaipair of terminal, dorsolateral sensory appendages of 
^^fiainfinsccts. (NLat. < Gk. kerkos, tail.] 
^tW^6Vr(str) tr.v: -.cered, cer*ing. ceres. To wrap in or as if in 
^^'ccfccloth.i[ME ctfrw, eiren < OFr. cirer, to cover with wax < 
^W^Vsii'.'cirdre. See cerate.} 

^«tf»?;;(sir) «. A fleshy or waxlikc swelling at the base of the 
^^puppcif'pan of the beak in cenain birds. [ME sere < OFr. cire 

McdiLat.. cera < Lat., wax. Sec cerate.] — cered adj. 
^i#}re.iiJv(sir/e^^^ n. l.a. A grass such as corn, the starchy 
^^irains-bf which are used as food. b. The grain of such a grass, 
ft- ^SlSAny "of > several- other plants or their edible seed or fruit, 
^jSVucK as grain amaranth. 3. A food prepared from a cereal 
Ijpplahtil esp. a breakfast food made from commercially proc- 
^ftlicssedrr grain. [< Lat, ceredlis, of grain < CereSy Ceres. See 
^mT^-]^-ce'n'aiadj, 

if4^al- leaf beetle n. An Old World beede (Oulema melano- 
I W^-^WJ. n6w:found in the United States; where it is a grain pest. 
'Iffiii^r.e^bel'lum (ser'a-bcl'am) n., pi. -bel-lums or -bel-ia 
|-^j(ib6|^3).sThc trilobcd structure of the brain, posterior to the 
j|^^?|*on5;arid'medulla oblongata and inferior to the occipital lobes 
ii^^Tpf thc dtrebral hemispheres and responsible for the regulation 
S-^^jind; <^ of complex voluntary muscular movement 

i^r^ind for posture and balance.. [Med. Lat. < Lat., dim. of cere- 
'^'i^m^yirain. Sec ker-^*.) — cer'e-belMar.(-bel'ar) flif/. 
^ J»r.?erbra (scr'a-bro, s>-rc'bra) n. PL of cerebrum. . 
|JW-?.e5biral .(ser'a-bral, s»-re'-) adj. 1. Of or relating to the 
■*'sbrainibf:;Cerebrum. Z. Appealing to or requiring the use of the 
^intellect; intellectual. --cer*e'bral"ly <ww. 
p^^rrlbral;COrtex n. The extensive outer layer of gray matter of 
f^lihVxerebrisil'hcmispheres, largely responsible for higher brain 
^^^funaiqns,-:including sensation, reasoning,- and memory, 
^pl^bral hemisphere n. Either of the symmetrical halves of the 
^g|trrei^iimi divided by the longitudinal cerebral fissure, 
^^j^bralipalsy «. A disorder usu. caused by brain damage oc- 
^^pairringij at for before birth and marked by muscular impair- 
J^ifncntr*— cer'e»bral-pal'sied (scr'a-bral-pol'zed, sa-re'-) adj. 
Attir-e'brate (scr's-brat') intr.u. -brat* ed, -brat -ing.. -brates. 
g=M^T6! use the power of reason; think. [Back-formation < cere- 
S^^S^rtf<»o«, ithihking < Lat. c«r«fcr«m, : brain. See cerebrum.] 
|^^^t?-cer'erbra'tion «. 

J JJflrWbror: jCi^ Brain; cercbnmi: cerebroside. [< 

p^^CwraRUM:],. , . • • . 

^^ttr-e-bro'Side (scr'a-bra-sld', sa-rc'-) n. Any of various lipid 
^^^cpmppiinds containing glucose or galactose and glucose and 
^^foimd/ininerve tissue. (cer£br(o)- + -os(e)2 + -ide.] 
;ig'i^«e»bro.«spi»nal (ser'.a-bro-spl'nal, sa-re'bro ) adj. Of or 
^'^^r'clating to the brain and spinal cord. 

i &ri,^<*rebf6spinal fluid n. The scrumlike fluid that circulates 
|i?^through the brain, the cavit>' of the spinal cord, and the sub- 
^-^^^rachnoid space, functioning in shock absorption, 
^l-'ferebrospinal meningitis n. Inflammation of the meninges of 
|^%|%lwtH t^^^ and the spinal cord. 

|^fttr»e»brb»vas»cu»lar (ser'a-bro-vas'kya-br, sa-re'bro-) adj. 
\ If ^flOfjor relating to the blood vessels that supply the brain. 
^^P^»fFe\brum.(ser'a-br3m, sa-re'-) pi. -brums or -bra (-bra). 
^^t^TKc large rounded structure of the brain occupying most of 
^^^ jhc cranial cavity, divided into two cerebral hemispheres that 
w^yi^Vrc joined at the bottom by the corpus callosum and control- 
^-^Sl'ng arid:integrating motor, sensory, and higher mental func- 
^^'iiibnsi'[Lat., brain. See ker-^*.J 

|^^ft»re«clbth {sir'kloth', -kl6th') n. Cloth coated with wax, for- 
^^^7 meirly iised for wrapp i ng the dead. 

^l^i:*e«ment (ser'a-mant, sir'mant) n. 1. Cerecloth. 2. A burial 

?^^jiarmeht.^. Often used in the plural. 

^i»r*e«mo»fll*al (sfir'a-mofne-al) adj. 1. Of, appropriate to, 
^^or marked by ceremony; formal or ritual. 2. Involved or used 
^^in ceremonies. — n. 1 . A set of ceremonies for an occasion; a 
^%^riiual?:i2..A ceremony or rite. — cer'e*mo'n!»al*lsm n. 
^^^rr cer'; e r mo ' ni • al • ist n . — cer ' e • mo ' nl • al • ly adv. : 
^1j^r.«e»mb»ni*OUS (ser'a-mo'nc-as) adj. 1. Strialy observant 
^•^of: or devoted to ceremony, ritual, or etiquette; punctilious. 
^i^a.^Charaaerized by ceremony, b. In accord with prescribed 
^Ori^ustomary usage; rigidly formal. — cer'e»mo'ni«ous»ly 
maiiO:^— cer'e " mo' nl • ous r ness n. 



cer*e«mo*ny (s£r'a-md'ne) n., pL -nies. 1 . A formal act or set 
of acts performed as prescribed .by ritual .or custom. 2. A 
conventional social gesture or act of courtesy. 3. A formal act 
widiout intrinsic purpose; an empty form, 4. Strict obser- 
vance of formalities or etiquene. [ME ceremonie .<A^t..cae' 
rimd««j, religious rite.] ?. . 

CeTen»kov (cha-rcng'kof, -k3f, chI-ryTn-k6f'),. Pavel 
Alekseevich. See .PaveLAlekseevich Cherenkov. 

Ce*ren*kov effect also. Che Ten'kov effect ;.(cha-reng'k6f, 
-ksf) n. The emission of ilight by a charged particle passing 
through a .transparent nonconducting medium. at. a -speed 
greater than the speed of light in that, medium. [After Pavel 
Alekseeyidi Cherenkov.] 

Ce-res (str'w) n. 1. Rom. Myth. The goddess of agriculture. 
2. The largest asteroid and the first discovered, orbiting :be- 
tween Mars and Saturn. [Lat. Ceres. Sec ker-^*.]. 

ce-re-us (s?r'e-3s) n. Any of several cacti of the genus Cereus 
or closely related genera. [NLat. Cereus^ genus name < Lat. 
cereuSf candle (< its shape) < cera^ wax. See cerate:] *) : 

ceTiC (sir'ik, scr'-) adj. C5f, relating to, or containing cerium, 
csp. with valence 4. [cer(ium) + -ic].. . • ' 

ceric oxide n. A pale yellow-white powder, Ce02, used in ce- 
ramics, CO polish glass, and to sensitize photosensitive glass. 

cer«tphi(ser'if) n. Chiefly British. Var. of serif.: 

ce-rlse (sa-res', vrez') «. Co/or. A deep to vivid purplish red. 
[Fr. < OFr., cherry. See. cherry.] — ce-rise' adj. 

ceTi'um (sir'e-»m) n. Symbol Ce A lustrous, malleable me- 
tallic rarcrearth element that occurs chiefly iri the minerals 
monazite and bastnaesite, exists in four allotropic states, and 
is used in lighter flint alloys. Atomic number 58; atomic 
weight 140.12; melting point 795*'C; boiling point 3,468°C;- 
specific gravity 6.67 to 8.23; valence 3, 4. See table at ele- 
ment. [Cer(es) + -lUM.] 

cer*met (surfm£c') m A- material consisting of processed ce- 
ramic particles bonded with metal and used in nigh-strength 
and high-temperature applications, [cer(amic) + mct(al).] 

cer-nu*OUS (sur'nydb-as) adj. Bat, Nodding; drooping. t< 

.Lat..cemwM5, bowing forward.] ■> 

ce*ro (sir' 6, ser'6) n., pi. ce-ros or cero. An edible fish 
(Scomberomorus regalis) of western Atlantic waters having 
silvery sides and a dark blue back. [Alteration of Sp. sierra, 
saw, sawfish. See sierra.] 

ce-rO'tlc acid (s»-r6'tik, -rot'ik) n. A fatty acid, 
CH3<CH2)24COOH, occurring in waxes. [< vLat.:ceror«»i, 
wax plaster, Gk. i^er6/o«, ult. < kerosy wax.] 

ce TO -type (sir'^tip', ser'a-) n. The process of preparing a 
printing surface for cicctrotyping by first engravii^ on a wax- 
coated metal plate. (Gk. ilteros, wax + ttpe.] 

ce^rous;(5ir'9s) adj. Of, relating to, or containing cerium, esp. 
with valence 3. [cer(ium) + -ous.] , - ' „ 

CerThtos (s9-rc'tas). A city of S CA, a suburb of ;Los Angeles. 
Pop. 53,240. 

Cer-ro Gor*do {ser'6 gor'dd). A mountain-pass of SE Mexico 
between Veracruz and Mexico Gtty;v'site of a -UiS. . victory 
(1847) in the Mexican War.^ 

cert. abbr. 1. Certificate; certification. 2- Certified. 

cer-tain (sur'tn) adj. A. Definite; fixed. 2. Sure to come or 
happen; inevitable. 3. Established beyond doubt or question; 
indisputable. 4. Capable pf. being relied on; c depend able. 
S. Having or showing confidence; assured. 6.a. Not specified 
or identified but asstimed to be known, b. Named but not 
known or previously mentioned. 7. Perceptible; noticeable. 
8. Not great; calculable, —pron. An indefinite but 'limited 
number; some. —Idlom. for certain. Without doubt; defi- 
nitely. [ME < OFr. < VLat. *certdnus < Lat. certus; p.part. 
of cemere, to determine. See krei-*.]. 

Usage Note: Although certain appears to be an absolute 
term, it is frequently qualified by adverbs, as in fairly certain. 
In an earlier survey a majority of the Usage Panel accepted the 
construaion Nothing could be more certain. 

cer*taln«ly (sur 'tn-le) utiv. 1. Undoubtedly; definitely.: 2. By 
all means; of course. 3. Surely: They certainly work hard. 

cer*tain*ty (sur'tn-te) n,, p/. -ties. 1.: The fact, quality, or 
state of being certain: the certainty of death. 2. Something 
that is clearly established or assured. - 

^ns: certainty certitude, assurance; conviction. These 
nouns mean freedom from "doubt. C«riflm/y implies, a ;thor- 
ough consideration of evidence: "jealousy . . . ends as soon as 
we pass from suspicion to certainty" (La Rochefoucauld). 
Certitude is based more on personal belief than on objective 
fqcts: "Certitude is not the test of c€riainty\{0\'ivcT Wendell 
Holmes, Jr.). Assurance h a feeling of confidence resulting 
from subjective experience: "There is no such thing as abso- 
lute certainty" (John Stuart Mill). Co nvicnon arises* from the 
vanquishing of doubt: "The supreme happiness of life is the 
conviction that we are loved" (Victor Hugo). ^ . 

cer'tes (surftez, surts) adv. Arc/ra/c. Certainly; truly. [M£-.< 
OFr. (a) certest perh. < Lat. ad certds or < VLat. .*.certdnuSy 
both < Lat. certus, certain. Sec certain.] . . ' 

certif. Certificate. . ; 

cer»ti*flrarblei(sur't3-fl'3-b3l) adj. 1. That can be certified. 
2. Fit to be declared insane. — cer^ti*fl'a*bly 0</t/. 
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:a pat 
a pay 
ar care 
a father 
e pet 
e be 
I pit 
I pie 
ir pier 
6 pot 
6 toe 
6 paw 



oi boy , 
ou out ' 
(56 . tdbk . 
6b boot 
u dit 
Or urge 
th.thin 
th this 
hw which 
zh vision 
9 about 
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